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This project was initiated over the concerns held by producers and consultants involved in the 

production of soybeans about the risks posed by Asian rust, Phakospora pachyrhizi. These 

concerns involved whether real dangers to productivity might occur in the face of this disease, 

and what means could be employed to manage it in a cost effective manner. The main 

management tool against rust is timely applications of protectant fungicides. These will occur in 

response to influxes of spores transported by weather fronts and deposited in rain from infected 

soybeans acres to the south. Currently producers must stay informed about what is happening to 

the south and rely on sentinel plots of early planted beans as indicators of rust influx  .It is our 

goal to provide an early warning system of these influxes using PCR technology and to provide 

producers and consultants with information leading to the efficient use of chemical protectants. 

 

In many years rust may fail to move northward early enough to justify the need for protectants, 

however, the development of rust infections in states to our south and west may cause 

unwarranted applications to made as insurance against disease. In other years, early influx of 

spores will warrant the application of protectants especially if disease conducive weather is 

forecasted. No system currently exists for giving producers and consultants enough early 

warning to get these protectants on in a timely fashion should a spore influx occur. Over 1.5 

million acres of soybeans are grown in the state. Unwarranted treatments with protectants over 

these acres will represent millions in lost net revenue to producers. Un-timely treatments or 

unsprayed acres in times of need will represent millions in lost net revenue due to yield loss 

associated with disease. 

 

This project represents a collaboration with producers, crop consultants and UW extension to test 

an early warning system for Asian rust of soybeans using cutting edge technology for real time 

detection of spore influxes by rain. The involvement of independent crop consultants, whose 

management expertise and knowledge of the specific environment on individual farms is a key 

component to adopting this technology for practical application. Eventually a grower 

organization funded spore trapping network could provide forecasting for all growers for pennies 

per acre cost, otherwise, only the larger producers or crop consulting firms will be able to adopt 

this technology.  

Our main objectives in this project were: 
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1. Develop a cheap and effective rain based spore trap. 

 

2. Organize a network of independent crop consultants to maintain the traps and monitor                    

soybean fields in the vicinity, with associated fungicide application trials to assess spray                

timing efficacy in the event of disease development. 

 

3. Develop the real-time PCR methodology for Asian rust spore detection from trap samples, and      

test our methods by monitoring a commonly occurring indicator species of rust (Puccinia               

coronata) known to be deposited by rain. 

 

4. Utilize the UW extension specialists in soybean plant pathology to provide quality control on        

our use of the PCR technology. 

 

We were successful to a very high degree at accomplishing our objectives in 1 - 3. The traps at a 

cost of $15.00 each, performed well and were easy for the consultants to maintain. We received 

trap filters by mail within 1 - 2 days of sending. We did not achieve a rapid turn around for test 

results in 2005, however a system is now in place to provide 48 hour turn around. The 

consultants provided suggestions for trap improvements for 2006 involving a better system for 

holding down the filters in the trap, and exclusion of critters. These improvements have already 

been adopted. In addition we plan to change the filters once per week regardless of rain to ensure 

cleaner filter samples when rain occurs. The trap was effective without these improvements at 

trapping the indicator species, Puccinia coronata, and our PCR methods were effective at its 

detection.  Our objective of using the soybean plant pathology specialists at UW-Madison to 

confirm our results has not been fruitful. Following repeated enquiries to obtain confirmation of 

our results on 30 samples for Puccinia coronata submitted 11/9/05, no such results have been 

provided. Subsequently we submitted 10 filter samples collected during the season indicating the 

possible presence of Asian rust to Dr Les Szabo, USDA, St. Paul, MN.  His testing confirmed the 

presence of Asian rust in one of the samples where we produced a higher level positive test for 

Asian rust. 

 

It is clear that the infrastructure and technology exists to provide an early warning of Asian rust 

spore influx to assist producers in decisions regarding the application of protectants. Based on 

the trapping results, consultant field monitoring, fungicide trials and prevailing environment in 

2005,  no commercial fields involved in our network were treated for rust, or the treat of rust. 

Insurance treatments were avoided as planned with out risk to the producer. No disease 

developed anywhere in the state, even though it is now known that rust spore influxes did occur 

during the 2005 growing season. Had more disease conducive weather prevailed in 2005 only 

ourselves and Dr. Les Szabo would have been aware of the possible risk for disease 

development. A packet of PCR data for some of the tests has been provided to illustrate 

examples of our positive results in the detection of Asian rust, Phakospora pachyrhizi and 

Puccinia coronata using PCR and rain trap samples. 
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The project will require a few more years of testing to confirm whether such a system will 

provide an effective means of timing protectant applications in years conducive to disease 

development. We plan to make the following improvements in 2006: 

 

1. Incorporate the more sensitive TAQMAN probe technology into the PCR detection, allowing        

for more precise quantification of spore influx load. 

 

2. Locate cooperators in the spore trapping network for more uniform coverage of the soybean          

acres in the state, and work with UW extension specialists to fill in any gaps in coverage. 

 

3. Enlist a number of cooperators in Iowa and Illinois to monitor traps as a possible early                

warning of Asian rust spore influx into areas downwind from Wisconsin. 

 

4. Eliminate fungicide trials as part of the project and increase the number of fields scouted in           

the vicinity of each spore trap. Fungicide applications made to any project field will still be           

documented. 

 

The incorporating of aerobiological models which predict the risk of disease establishment based 

on weather, is a long term goal of this project and our data generated should confirm whether 

forecasting models, or spore trapping, provides the most cost effective means for protectant 

application decisions.  Either way such a system is dependent on input from highly trained and 

motivated crop consultants who can evaluate the situation on the ground in the interest of the 

producer. Ultimately any system used must provide dependable information at a reasonable cost 

to the producer to help them manage the risk associated with Asian rust of soybean. The current 

system proposed of using sentinel plots of early planted soybeans as an indicator of spore influx 

can only be considered temporary until a true forecasting system can be established. 
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